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l. Introduction/Background

The slope of the hurricane eye/eyewall has been documented observationally
since at least the 1950s, and the Sawyer-Eliassen model for tropical cyclones
explains dynamically why the eyewall should tilt. However, the relationship
between slope and intensity has proven to be a difficult research problem.
Studies investigating slope and its relationship with intensity have mostly
focused on the slope of the radius of maximum wind (RMW), and have
produced conflicting results on the correlation between slope and intensity.
Shea and Gray (1973) used aircraft wind observations to show a possible
relationship between RMW slope and intensity. However, Stern and Nolan
(2009) used airborne Doppler Radar velocity data to show that there was little

V. Case Study: Hurricane Earl (2010)

Hurricane Earl in 2010, which was one of the TCs sampled extensively during GRIP, was one
of the cases for which there was a statistically significant relationship between slope and
intensity (r = 0.61, p = 0.03). Figure 5 shows a series of radar cross-sections through Earl
from August 29 to September 3, and shows how the eye became more upright as the storm
strengthened and then became more tilted as the storm weakened later in the period.
Figure 6 shows time series of normalized inverse slope and minimum central pressure in
Earl, and again shows how the eye became more upright as the storm strengthened and
then became less upright prior to and during the weakening phase. It is also interesting to
note how three eye crosses on August 30 showed the eyewall tilting inward. All three of
these crosses were from North-South, indicating that the eyewall was tilting southward.

lll. Composite Results

Figure 3 shows the relationship between eye slope and minimum central pressure
based on the vortex messages from Hurricane Hunter flights. The relationship is
indeed statistically significant (r = 0.38, p < 0.01). Figure 4 shows the correlations
between slope and intensity for most of the storms analyzed in this study. This graph

shows that there is significant variability in the slope-intensity relationship from
storm to storm, with some storms showing a high correlation and other storms
showing little to no relationship. Case studies highlighting Hurricane Felix (a strong
relationship case) and Hurricane lvan (a weak relationship case) are examined in
Hazelton and Hart (2012).
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of all of the different slope measurements taken (100 in all). Figure 2 is a
histogram showing the distribution of inverse slopes.
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Figure 8: Visible imagery of Hurricane
Earl at a) 1825 UTC 30 August and b)
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Figure 1: Locations of slope
measurements. The colors
represent different stormes,
and the size of the circle is
proportional to the (inverse)
eye slope. Larger circles
correspond to more tilted

l:.)ista.nce (.km) j
40N A

APR2 Radar Cross-Section of Hurricane Earl 2139Z01SEP2010
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from the NRL Monterey Marine
Meteorology Division.
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